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Description 

This  invention  relates  to  detonation  means  and  has 
particular  application  to  so-called  "multi-shock"  blasting 
wherein  a  plurality  of  detonators  are  detonated  in  ac- 
cordance  with  a  desired  programme. 

In  multi-shock  blasting  up  to  250,  and  often  more, 
detonators  are  arranged  for  detonation  by  a  firing  signal 
from  a  control  unit  and,  for  reasons  well  known  in  the 
art,  it  is  the  practise  to  arrange  the  detonators  in  sepa- 
rate  groups,  each  group  having  its  detonators  spread 
over  the  blasting  site,  and  to  fire  all  the  detonators  in 
each  separate  group  simultaneously  with  a  time  delay 
between  the  groups  of  detonators. 

In  one  conventional  method  for  effecting  electrical 
detonation  of  a  plurality  of  detonators  in  a  multi-shock 
blasting  arrangement  each  detonator,  or  each  separate 
group  of  detonators,  is  provided  with  a  delay  element, 
which  may  be  pyrotechnic  or  electrical,  and  on  receipt 
of  a  firing  signal  from  the  control  unit  all  the  delay  ele- 
ments  are  initiated  and,  as  the  delay  element  for  each 
detonator  or  group  of  detonators  runs  its  course,  the  det- 
onators)  associated  with  that  delay  element  are  deto- 
nated.  As  stated  above  it  is  usual  in  multi-shot  firing  ar- 
rangements  for  different  detonators  to  have  different 
time  delay  element,  so  that  the  pattern  of  exolosives  fol- 
lows  the  desired  pattern  but  this  usually  means  that  the 
person  setting  the  detonators  in  position  on  the  blasting 
site  must  carry  a  number  of  different  detonators,  with 
different  delay  devices,  and  the  different  delay  detona- 
tors  must  be  kept  separate  from  all  other  detonators, 
which  raises  problems  on  the  site  in  the  storage  of  a 
multiplicity  of  different  time  delay  detonators. 
Further,  the  person  setting  the  detonator  must  be  ex- 
tremely  careful  that  they  do  not  include  a  detonator  with 
an  incorrect  time  delay  in  one  of  the  groups  of  detona- 
tors  as  this  could  lead  to  the  group  not  detonating  simul- 
taneously,  which  could  lead  to  serious  problems  in  the 
desired  effect  of  the  detonation. 

The  problem  of  marking  detonators  has  in  the  past, 
been  limited  to  marking  all  the  detonators  in  a  firing  sys- 
tem,  that  is  to  say  in  systems  which  rarely  exceed  500 
detonators.  With  such  a  system  all  the  detonators  not 
used  in  the  system  must  be  destroyed,  or  rearranged 
for  use  in  a  subsequent  system. 

US-A-4674047  according  to  the  preamble  of  inde- 
pendent  claim  1  ,  discloses  a  detonation  system  in  which 
a  number  of  electrical  detonators  can  be  programmed 
with  a  unique  identification  number  and  delay  time  by 
means  of  a  user  operable  firing  console.  A  command 
from  the  firing  console  includes  a  unit  identification  code 
which  is  used  to  address  or  designate  a  specific  inte- 
grated  delay  detonator. 

US-A-5295438  discloses  apparatus  for  timing  and 
initiating  a  multi-shot  blast  comprising  a  programming 
tool  for  individually  programming  a  plurality  of  electronic 
detonator  arrangements  with  delay  time  data  in  which 
data  is  loaded  from  a  master  computer  into  a  transport- 

able  programming  tool  and  is  subsequently  loaded  from 
the  programming  tool  into  each  detonator  arrangement 
in  turn. 

The  present  invention  seeks  to  provide  a  firing  cir- 
5  cuit  wherein  each  detonator  circuit  has  a  coding  individ- 

ual  thereto  and  wherein  the  chances  of  two  detonator 
circuits  in  the  firing  circuit  having  the  same  coding  are 
remote  if  not  totally  avoided. 

According  to  the  present  invention  there  is  provided 
10  a  detonator  firing  circuit  comprising  a  control  unit  and  a 

plurality  of  detonator  circuits,  each  including  at  least  one 
detonator,  linked  to  said  control  unit  to  receive  signals 
therefrom,  wherein  each  detonator  circuit  has  a  code  in- 
dividual  thereto  and  positively  identifying  that  detonator 

is  circuit,  the  identification  code  is  one  of  a  substantial  mul- 
tiplicity  of  codes  in  a  set,  and  the  control  unit  can  com- 
municate  information  to  a  particular  detonator  circuit  by 
identifying  the  detonator  circuit  with  the  identification 
code  individual  to  that  detonator  circuit,  characterised 

20  in  that  the  identification  code  of  each  detonator  circuit 
is  supplied  to  said  control  unit  via  a  portable  device  upon 
which  the  delay  for  each  detonator  circuit  can  be  set  pri- 
or  the  control  unit  communicating  information  to  a  par- 
ticular  detonator  circuit. 

25  Preferably,  the  term  "substantial  multiplicity  of 
codes"  when  used  in  the  present  application  is  intended 
to  cover  in  excess  of  1,000  different  detonator  identifi- 
cation  codes,  more  preferably  in  excess  of  100,000 
identification  codes  and  most  preferably  in  excess  of 

30  1  ,000,000  identification  codes. 
Preferably,  each  detonator  circuit  has  only  one  det- 

onator  and  the  identification  code  is  applied  to  the  det- 
onator. 

In  an  alternative  embodiment  at  least  one  of  the  det- 
35  onator  circuits  includes  more  than  one  detonator  and  the 

identification  code  is  applied  to  the  detonator  circuits. 
In  one  embodiment,  the  firing  circuit  is  character- 

ised  in  that  the  identification  code  is  marked  electroni- 
cally  on  a  device  attached  to  the  detonator  circuit. 

40  Preferably,  the  firing  circuit  is  characterised  in  that 
the  identification  code  is  applied  to  a  tag  attached  to  the 
detonator  circuit. 

In  a  preferred  embodiment,  the  detonator  circuit 
identification  code  is  read  manually  and  entered  into,  or 

45  onto,  the  portable  device  from  which  said  identification 
code  is  transferable  to  the  control  unit. 

In  another  embodiment  the  tag  is  electronically 
readable  by  the  portable  device. 

In  a  preferred  embodiment  the  portable  device  is 
so  arranged  to  transmit  information  concerning  the  detona- 

tor  circuit  identification  code  electronically  to  said  con- 
trol  circuit. 

Preferably,  information  transmitted  from  the  said 
portable  device  to  said  control  unit  is  stored  electroni- 

cs  cally  in  the  control  unit. 
In  a  preferred  embodiment  the  firing  circuit  is  char- 

acterised  in  that  the  portable  device  is  arranged  to  re- 
ceive  and  store  a  detonator  circuit  identification  code 
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and  additional  information  relating  to  that  detonator  cir- 
cuit  and  comprising,  information  regarding  the  location 
of  the  identified  detonator  circuit  in  the  multi-shock  blast- 
ing  arrangement  and  the  delay  after  which,  following  a 
firing  signal,  the  detonator(s)  forming  part  of  the  deto- 
nation  circuit  is  or  are  to  detonate. 

Preferably  the  identification  tags  are  marked  with  a 
bar  code,  which  can  be  read  by  the  portable  device. 

In  another  embodiment  the  tags  are  marked  with  a 
form  of  binary  code  which  can  be  read  by  the  portable 
device. 

In  a  preferred  embodiment  the  detonator  circuits 
are  arranged  to  receive  two  types  of  signals,  one  type 
of  signal  wherein  the  control  unit  addresses  each  deto- 
nator  circuit  by  the  identification  code  relevant  to  that 
circuit  and  follows  the  identification  code  with  signals  for 
receipt  only  by  that  detonator  circuit,  and  the  second 
type  of  signal  being  a  signal  which  overrides  or  other- 
wise  by-passes  the  detonator  identification  codes  to  im- 
part  a  "Fire"  or  an  "Abort"  signal  to  all  the  detonator  cir- 
cuits. 

The  invention  will  now  be  described  further  by  way 
of  example  with  reference  to  the  accompanying  draw- 
ings  in  which, 

Fig  1  shows,  diagrammatically,  a  firing  circuit  in  ac- 
cordance  with  the  present  invention  and 
Fig  2  shows,  diagrammatically,  one  form  of  detona- 
tor  circuit  in  accordance  with  the  invention. 

In  the  embodiment  illustrated  in  Fig  1  a  control  unit 
11  is  connected  to  a  power/signal  line  12  which  passes 
in  close  proximity  to  each  and  every  detonator  circuit  1  3 
in  the  firing  circuit  arrangement.  Each  detonator  circuit 
1  3  may  include  a  single  detonator  1  4  or  more  than  one 
detonator,  such  as  the  two  detonators  14a  and  14b  as 
shown  in  Fig  1  ,  and  as  the  two  detonators  14a  and  14b 
share  the  same  detonator  circuit  1  3  they  share  the  same 
identification  code  and  thus  will  both  respond  simulta- 
neously. 

The  control  unit  11  is  adapted  to  be  connected  to  a 
portable  device  15  in,  or  on,  which  is  stored  information 
relating  to  the  detonator  circuits  1  3  and  the  portable  de- 
vice  15  is  arranged  to  be  plugged  into  the  control  unit 
and  to  transmit  all  the  information  stored  thereon  to  the 
control  unit  11,  which  includes  an  information  memory 
for  receiving  and  storing  the  information  received  from 
the  portable  unit  15. 

The  control  unit  1  1  is  arranged  to  transmit  two  types 
of  signals  on  the  line  12,  and  which  signals  may  be  dis- 
tinguished  by,  for  example,  being  of  different  ranges  of 
frequency.  One  such  type  of  signal,  hereinafter  referred 
to  as  "signal  type  1  ,  is  a  signal  being  information  to  be 
received  by  an  individual  detonator  circuit  13  and  the 
other  type  of  signal,  hereinafter  referred  to  as  "signal 
type  2",  being  capable  of  by-passing  the  identification 
codes  of  the  individual  detonator  circuits  1  3  so  as  to  be 
received  simultaneously  by  all  of  said  circuits  13. 

The  individual  detonator  circuits  13  each  include  a 
capacitor  device  16,  and  all  the  capacitors  16  are 
charged  and  maintained  charged  by  via  lines  16a  by 
type  2  signals  received  via  the  line  12. 

5  For  convenience,  the  connection  of  each  detonator 
circuit  1  3  to  the  line  1  2  is  shown  as  being  via  an  annular 
snap-on  induction  device  1  7,  as  shown  in  Fig  2.  The  use 
of  snap-on  induction  devices  17  is  well  known  in  the  art 
for  supporting  a  detonator  circuit  physically  and  in  elec- 

10  trical  contact  with  the  line  12  and  no  further  description 
is  necessary  thereof. 

As  will  be  seen  from  Fig  2,  each  detonator  circuit  1  3 
includes  a  detonator  circuit  identification  tag  18,  which 
includes  a  code  individual  to  the  detonator  circuit  1  3  and 

is  the  identification  code  is  readable  by  the  portable  device 
15. 

The  identification  code  applied  to  each  detonator 
circuit  is  one  of  a  "substantial  multiplicity  of  codes"  and 
may  be  based  on  a  bar  code  or  binary  code  arrangement 

20  whereupon  the  total  number  of  variants  in  the  code  may 
exceed  a  million,  whereupon  the  chances  of  two  deto- 
nator  circuits  having  the  same  identification  code  ap- 
pearing  in  a  firing  circuit  is  so  remote  as  to  be  ignored. 

The  code  for  each  detonator  circuit  1  3,  whilst  read- 
25  able  from  the  tag,  is  also  stored  on  an  electronic  memory 

device  1  9  forming  part  of  each  detonator  circuit  1  3.  The 
device  19  is  arranged  to  block  all  signals  type  1  to  the 
detonator  circuit  1  3  other  than  signals  preceded  by  the 
identification  code  of  that  circuit  13,  and  which  accept- 

so  able  signals  are  allowed  to  pass  through  the  device  1  9. 
Identification  signals  passing  through  the  device  1  9 

are  transmitted  via  a  line  19a  to  a  memory  device  20, 
where  such  information  is  stored  and,  when  a  type  2 
"fire"  signal  is  received  via  line  1  2,  the  fire  signal  is  trans- 

35  mitted  via  a  line  21  a  to  a  timer  device  21  ,  the  timer  de- 
vice  21  is  set  to  run  for  the  delay  period  held  in  the  mem- 
ory  device  20  of  the  delay  circuit  and,  when  the  timer  21 
has  run  for  the  set  timing,  a  signal  is  extended  to  the 
capacitor  16  of  the  relevant  detonator  circuit,  via  a  line 

40  21b,  to  cause  said  capacitor  1  6  to  discharge  and  thereby 
cause  the  detonator  14,  or  detonators  14a  and  14b,  to 
detonate. 

The  circuit  also  includes  a  line  22a  arranged  to  re- 
ceive  and  transmit  a  type  2  "abort"  signal,  which  is  ex- 

45  tended  to  an  abort  device  22  and  on  receipt  of  a  type  2 
signal  on  line  22a  the  device  22  actuates  to  discharge 
all  the  capacitors  16  in  all  the  detonator  control  circuits 
1  3,  whereupon  the  detonators  1  4  in  all  the  detonator  cir- 
cuits  1  3  are  in  a  condition  were  they  cannot  detonate. 

so  To  use  the  above  arrangement  in  practise,  in  a  mul- 
ti-shock  blasting  operation,  the  bore  holes  are  drilled  in 
accordance  with  a  predetermined  pattern,  and  said  bore 
holes  are  charges  with  secondary  explosives,  the  line 
12  is  laid  out,  all  the  detonator  circuits  13  are  attached 

55  to  the  line  1  2  and  the  detonator,  or  detonators,  1  4,  all  of 
which  at  this  time  have  the  same  delay,  are  each  insert- 
ed  into  the  respective  secondary  explosive,  and  a  per- 
son  setting  up  the  explosives  circuitry  will  have  a  plan 
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showing  the  lay  out  for  the  multi-shock  explosives  and  CI 
a  time  delay  to  be  imparted  to  each  detonator  circuit  1  3. 
The  person  setting  up  the  explosives  circuitry  will  have  1. 
a  portable  device  1  5  and  will  visit  each  bore  hole  marked 
on  the  plan  and  at  each  bore  hole  will  read  the  tag  18  s 
using  the  device  15,  which  will  read  the  identification 
code  for  that  bore  hole  and  store  that  identification  code 
in  it's  memory.  The  person  setting  up  the  firing  circuit 
will  then  enter  onto,  or  into,  the  portable  device  12  the 
delayed  to  be  imparted  to  the  explosive  mass  in  that  10 
bore  hole  following  receipt  of  a  "fire"  signal. 

With  all  the  identification  codes  for  all  the  bore  holes 
entered  in  or  on  the  device  15,  together  with  the  delay 
to  be  imposed  before  detonation  of  each  bore  hole,  the 
person  will  plug  the  device  1  5  into  the  device  1  1  and  all  15 
the  information  stored  in,  or  on,  the  device  15  will  be 
transferred  to  the  control  device  11  . 

The  device  11,  will,  when  actuated,  transmit  all  the 
information  contained  thereon  via  the  line  12  to  all  the 
detonator  circuits  13  and,  as  each  detonator  circuit  13  20 
is  addressed  by  its  individual  identification  code  the  de-  2. 
vice  19  allows  the  succeeding  delay  period  information 
to  pass  through  the  device  and  to  be  entered  and  re- 
corded  on  the  memory  device  20. 

Before,  or  after,  the  control  device  11  has  commu-  25 
nicated  the  delays  to  all  the  detonator  circuits  1  3,  a  type  3. 
2  signal  applied  to  the  line  1  2  will  cause  all  the  capacitors 
16  in  the  circuits  to  become  charged. 

With  the  capacitors  1  6  fully  charged  the  firing  circuit 
is  ready  for  detonation  and  the  person  controlling  the  30 
firing  circuit  will  cause  a  type  2  "fire"  command  to  be 
transmitted  via  the  line  1  2  to  all  the  detonator  circuits  1  3  4. 
whereupon,  on  receipt  of  the  "fire"  signal,  all  the  timer 
devices  21  are  initiated  and  each  timer  device  21  will 
run  for  the  period  set  in  the  memory  device  20  and,  after  35 
the  preset  period  has  expired,  a  signal  will  be  sent  via  5. 
line  21b  to  cause  the  capacitor  16  associated  with  the 
respective  circuit  1  3  to  discharge  to  cause  the  detonator 
14  to  detonate.  In  the  event  that  any  fault  should  occur 
priortotransmissionofthetype2"fire"signaltheperson  40  6. 
controlling  the  operation  can  apply  a  type  2  abort  signal 
to  the  line  12  which  will  be  transmitted  by  the  line  22a 
of  each  of  the  circuits  1  3  to  cause  the  devices  22  to  effect 
a  rapid  discharge  of  the  capacitors  16,  thus  to  prevent  7. 
the  detonators  14  from  detonating.  45 

Whilst  in  the  embodiment  illustrated  in  Fig  2  a  single 
capacitor  16  is  shown  to  power  a  singe  detonator  14  it 
is  a  common  practise  to  use  more  than  one  detonator 
in  each  bore  hole  and,  conveniently,  to  avoid  duplication  8. 
of  elements  of  the  detonator  circuits  1  3,  a  single  capac-  so 
itor  16,  may  be  arranged,  on  discharge,  to  fire  two  det- 
onators,  such  as  14a  and  14b  simultaneously  to  ensure 
detonation  of  the  secondary  explosive.  9. 

Whilst  the  present  invention  has  been  described  by 
way  of  example  the  invention  is  not  restricted  thereto  55 
and  many  modifications  and  variations  will  be  apparent 
to  persons  skilled  in  the  art,  within  the  scope  of  the  ap- 
pended  claims. 

A  detonator  firing  circuit  comprising  a  control  unit 
(11)  and  a  plurality  of  detonator  circuits  (13),  each 
including  at  least  one  detonator,  linked  to  said  con- 
trol  unit  to  receive  signals  therefrom,  wherein  each 
detonator  circuit  (13)  has  a  code  individual  thereto 
and  positively  identifying  that  detonator  circuit,  the 
identification  code  is  one  of  a  substantial  multiplicity 
of  codes  in  a  set,  and  the  control  unit  (11)  can  com- 
municate  information  to  a  particular  detonator  cir- 
cuit  (1  3)  by  identifying  the  detonator  circuit  (1  3)  with 
the  identification  code  individual  to  that  detonator 
circuit  (13),  characterised  in  that  the  identification 
code  of  each  detonator  circuit  (13)  is  supplied  to 
said  control  unit  (1  1  )  via  a  portable  device  (1  5)  upon 
which  the  delay  for  each  detonator  can  be  set  prior 
to  the  control  unit  communicating  information  to  a 
particular  detonator  circuit. 

A  detonator  firing  circuit  as  claimed  in  claim  1  ,  char- 
acterised  in  that  each  detonator  circuit  (1  3)  has  only 
one  detonator  (14)  and  the  identification  code  is  ap- 
plied  to  the  detonator  (14). 

A  detonator  firing  circuit  as  claimed  in  claim  1  char- 
acterised  in  that  at  least  one  of  the  detonator  circuits 
(13)  includes  more  than  one  detonator  (14a,  14b) 
and  the  identification  code  is  applied  to  the  detona- 
tor  circuits  (13). 

A  detonator  firing  circuit  according  to  claim  1  ,  2  or 
3,  characterised  in  that  the  multiplicity  of  codes  is 
in  excess  of  1  ,000. 

A  detonator  firing  circuit  as  claimed  in  claim  1  ,  2,  3 
or  4,  in  which  the  multiplicity  of  codes  is  in  excess 
of  100,000. 

A  detonator  firing  circuit  as  claimed  in  claim  1  ,  2,  3, 
4  or  5  in  which  the  multiplicity  of  codes  is  in  excess 
of  1,000,000. 

A  detonator  firing  circuit  according  to  any  one  of 
claims  1  to  6,  characterised  in  that  the  identification 
code  is  marked  electronically  on  a  device  (18)  at- 
tached  to  the  detonator  circuit  (1  3). 

A  detonator  firing  circuit  according  to  claim  7,  char- 
acterised  in  that  the  identification  code  is  applied  to 
a  tag  (1  8)  attached  to  the  detonator  circuit  (1  3). 

A  detonator  firing  circuit  according  to  any  one  of  the 
preceding  claims,  characterised  in  that  the  detona- 
tor  circuit  (17)  identification  code  is  read  manually 
and  entered  into,  or  onto,  the  portable  device  (15) 
from  which  said  identification  code  is  transferable 
to  the  control  unit  (11). 

4 
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10.  A  detonator  firing  circuit  according  to  claim  8,  char- 
acterised  in  that  the  tag  (18)  is  electronically  read- 
able  by  the  portable  device. 

11.  A  detonator  firing  circuit  according  to  any  one  of  the 
preceding  claims,  characterised  in  that  information 
transmitted  from  the  said  portable  device  (15)  to 
said  control  unit  (11)  is  stored  electronically  in  the 
control  unit  (11). 

12.  A  detonator  firing  circuit  according  to  any  one  of 
claims  2  to  1  1  ,  characterised  in  that  the  portable  de- 
vice  (15)  is  arranged  to  receive  and  store  a  detona- 
tor  circuit  identification  code  and  additional  informa- 
tion  relating  to  that  detonator  circuit  (13)  and  com- 
prising,  information  regarding  the  location  of  the 
identified  detonator  circuit  (13)  in  the  multi-shock 
blasting  arrangement  and  the  delay  after  which,  fol- 
lowing  a  firing  signal,  the  detonator(s)  (14,  1  4a  and 
1  4b)  forming  part  of  the  detonation  circuit  (13)  is  or 
are  to  detonate. 

13.  A  detonator  firing  circuit  according  to  any  one  of 
claims  7  to  12,  characterised  in  that  the  identifica- 
tion  tags  (18)  are  marked  with  a  bar  code,  which 
can  be  read  by  the  portable  device  (15). 

14.  A  detonator  firing  circuit  according  to  any  one  of 
claims  7  to  12,  characterised  in  that  the  tags  (18) 
are  marked  with  a  form  of  binary  code  which  can  be 
read  by  the  portable  device  (1  5). 

15.  A  detonator  firing  circuit  according  to  any  one  of  the 
preceding  claims,  characterised  in  that  the  detona- 
tor  circuits  (13)  are  arranged  to  receive  two  types 
of  signals,  one  type  of  signal  wherein  the  control  unit 
(11)  addresses  each  detonator  circuit  (13)  by  the 
identification  code  relevant  to  that  circuit  (13)  and 
follows  the  identification  code  with  signals  for  re- 
ceipt  only  by  that  detonator  circuit  (13),  and  the  sec- 
ond  type  of  signal  being  a  signal  which  overrides  or 
otherwise  by-passes  the  detonator  identification 
codes  to  impart  a  "Fire"  or  an  "Abort"  signal  to  all 
the  detonator  circuits  (14,  14aand  14b). 

Patentanspriiche 

1.  Detonatorzundschaltung,  die  umfaBt: 

eine  Steuereinheit  (11),  und 
mehrere  Detonatorschaltungen  (13),  die  je- 
weils  zumindest  einen  Detonator  umfassen, 
der  mit  der  Steuereinheit  verbunden  ist,  urn  da- 
von  Signale  zu  empfangen,  wobei  jede  Deto- 
natorschaltung  (13)  einen  individuellen  Code 
hat,  der  diese  Detonatorschaltung  sicher  iden- 
tifiziert,  der  Identifikationscode  einer  von  einer 

betrachtlichen  Vielzahl  von  Codes  in  einem 
Satz  ist,  und  die  Steuereinheit  (11)  eine  Infor- 
mation  einer  speziellen  Detonatorschaltung 
(13)  mitteilen  kann,  wobei  die  Detonatorschal- 

5  tung  (13)  mit  dem  Identifikationscode  individu- 
ell  fur  diese  Datonatorschaltung  (13)  identifi- 
ziert  wird, 

dadurch  gekennzeichnet,  dal3 
10 

der  Identifikationscode  jeder  Detonatorschal- 
tung  (13)  iiber  eine  tragbare  Einrichtung  (15) 
zur  Steuereinheit  (11)  geliefert  wird,  aufgrund 
dessen  die  Verzogerung  fur  jeden  Detonator 

is  vor  der  Steuereinheit-Mitteilungsinformation  in 
bezug  auf  eine  bestimmte  Detonatorschaltung 
gesetzt  werden  kann. 

2.  Detonatorzundschaltung  nach  Anspruch  1,  da- 
20  durch  gekennzeichnet,  dal3  jede  Detonatorschal- 

tung  (1  3)  nur  einen  Detonator  (14)  hat  und  der  Iden- 
tifikationscode  fur  den  Detonator  (14)  verwendet 
wird. 

25  3.  Detonatorzundschaltung  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dal3  zumindest  eine  der  De- 
tonatorschaltungen  (13)  mehr  als  einen  Detonator 
(14a,  14b)  aufweist  und  der  Identifikationscode  fur 
die  Detonatorschaltung  (13)  verwendet  wird. 

30 
4.  Detonatorzundschaltung  nach  Anspruch  1  ,  2  oder 

3,  dadurch  gekennzeichnet,  daBdie  Mengevon  Co- 
des  iiber  1000  liegt. 

35  5.  Detonatorzundschaltung  nach  Anspruch  1,  2,  3 
oder  4,  bei  der  die  Menge  von  Codes  iiber  1  00  000 
liegt. 

6.  Detonatorzundschaltung  nach  Anspruch  1  ,  2,  3,  4 
40  oder  5,  bei  der  die  Menge  von  Codes  iiber  1  000 

000  liegt. 

7.  Detonatorzundschaltung  nach  einem  der  Ansprii- 
che  1  bis  6,  dadurch  gekennzeichnet,  dal3  der  Iden- 

45  tifikationscode  elektronisch  auf  einer  Einrichtung 
(18),  die  an  der  Detonatorschaltung  (13)  ange- 
bracht  ist,  markiert  ist. 

8.  Detonatorzundschaltung  nach  Anspruch  7,  da- 
50  durch  gekennzeichnet,  dal3  der  Identifikationscode 

fur  eine  Marke  (18),  die  an  der  Detonatorschaltung 
(13)  angebracht  ist,  verwendet  wird. 

9.  Detonatorzundschaltung  nach  einem  der  vorherge- 
55  henden  Anspriiche,  dadurch  gekennzeichnet,  dal3 

der  Detonatorschaltungs-ldentifikationscode  ma- 
nuell  gelesen  und  in  die  tragbare  Einrichtung  (15) 
eingegeben  wird,  von  welcher  dieser  Identifikati- 

5 
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onscode  auf  die  Steuereinheit  (11)  iibertragbar  ist. 

10.  Detonatorzundschaltung  nach  Anspruch  8,  da- 
durch  gekennzeichnet,  dal3  die  Marke  (18)  durch 
die  tragbare  Einrichtung  elektronisch  lesbar  ist.  s 

1  1  .  Detonatorzundschaltung  nach  einem  der  vorherge- 
henden  Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Information,  die  von  der  tragbaren  Einrichtung 
(15)  zur  Steuereinheit  (11)  iibertragen  wird,  in  der  10 
Steuereinheit  (11)  elektronisch  gespeichert  wird. 

1  .  Circuit  de  mise  a  feu  de  detonateur  comprenant  une 
unite  de  commande  (11)  et  une  pluralite  de  circuits 

de  detonateurs  (13),  chacun  comprenant  au  moins 
un  detonateur,  relies  a  I'unite  de  commande  pour 
en  recevoir  des  signaux,  dans  lequel  chaque  circuit 
de  detonateur  (1  3)  a  un  code  qui  lui  est  propre,  iden- 
tifiant  positivement  ce  circuit  de  detonateur,  dans 
lequel  le  code  d'identification  fait  partie  d'un  grand 
nombre  de  codes,  dans  une  serie,  et  I'unite  de  com- 
mande  (11)  peut  communiquer  des  informations  a 
un  circuit  de  detonateur  (13)  particulier  en  identi- 
fiant  le  circuit  de  detonateur  (1  3)  au  moyen  du  code 
d'identification  qui  est  propre  a  ce  circuit  de  deto- 
nateur  (13),  caracterise  en  ce  que  le  code  d'identi- 
fication  de  chaque  circuit  de  detonateur  (1  3)  est  en- 
voye  a  I'unite  de  commande  (11)  par  I'intermediaire 
d'un  dispositif  portable  (15)sur  lequel  le  retard,  pour 
chaque  detonateur,  peut  etre  regie  avant  que  I'unite 
de  commande  communique  des  informations  a  un 
circuit  de  detonateur  particulier. 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  1  ,  caracterise  en  ce  que  chaque  circuit  de 
detonateur  (1  3)  ne  comprend  qu'un  seul  detonateur 
(14)  et  le  code  d'identification  est  applique  au  deto- 
nateur  (14). 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  1  ,  caracterise  en  ce  qu'au  moins  un  des  cir- 
cuits  de  detonateurs  (1  3)  comprend  plus  d'un  deto- 
nateur  (14a,  14b),  et  le  code  d'identification  est  ap- 
plique  aux  circuits  de  detonateurs  (1  3). 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  1  ,  2  ou  3,  caracterise  en  ce  que  le  grand 
nombre  de  codes  est  superieur  a  1000. 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  1,  2,  3  ou  4,  dans  lequel  le  grand  nombre 
de  codes  est  superieur  a  100  000. 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  1  ,  2,  3,  4  ou  5,  dans  lequel  le  grand  nombre 
de  codes  est  superieur  a  1  000  000. 

Circuit  de  mise  a  feu  de  detonateur  selon  I'une  quel- 
conque  des  revendications  1  a  6,  caracterise  en  ce 
que  le  code  d'identification  est  inscrit  electronique- 
ment  sur  un  dispositif  (18)  attache  au  circuit  de  de- 
tonateur  (13). 

Circuit  de  mise  a  feu  de  detonateur  selon  la  reven- 
dication  7,  caracterise  en  ce  que  le  code  d'identifi- 
cation  est  applique  sur  une  etiquette  (18)  attachee 
au  circuit  de  detonateur  (13). 

Circuit  de  mise  a  feu  de  detonateur  selon  I'une  quel- 
conque  des  revendications  precedentes,  caracteri- 
se  en  ce  que  le  code  d'identification  du  circuit  de 
detonateur  (17)  est  lu  manuellement  et  entre  dans 

12.  Detonatorzundschaltung  nach  einem  der  Anspru- 
che  2  bis  1  1  ,  dadurch  gekennzeichnet,  dal3  die  trag- 
bare  Einrichtung  (15)  eingerichtet  ist,  urn  einen  De-  15 
tonatorschaltungs-ldentifikationscode  und  die  zu- 
satzliche  Information  in  bezug  auf  diese  Detonator- 
schaltung  (13)  zu  empfangen  und  zu  speichern, 
und  die  information,  die  die  Lage  der  identifizierten 
Detonatorschaltung  (13)  in  der  Mehrfach-Schock-  20  2. 
Sprenganordnung  betrifft,  und  die  Verzogerung, 
nach  welcher  im  AnschluB  auf  ein  Ziindsignal  der 
Detonator  (die  Detonatoren)  (14,  14a,  14b),  der 
(die)  einen  Teil  der  Detonationsschaltung  (1  3)  bildet 
(bilden),  detonieren  mul3  (miissen),  umfaBt.  25 

3. 
13.  Detonatorzundschaltung  nach  einem  der  Anspru- 

che  7  bis  12,  dadurch  gekennzeichnet,  dal3  die 
Identifikationsmarken  (18)  mit  einem  Strichcode 
markiert  sind,  der  durch  die  tragbare  Einrichtung  30 
(15)  gelesen  werden  kann. 

4. 
14.  Detonatorzundschaltung  nach  einem  der  Anspru- 

che  7  bis  1  2,  dadurch  gekennzeichnet,  dal3  die  Mar- 
ken  (18)  mit  einer  Form  von  Binar-Code  markiert  35 
sind,  der  durch  die  tragbare  Einrichtung  (15)  gele-  5. 
sen  werden  kann. 

15.  Detonatorzundschaltung  nach  einem  dervorherge- 
henden  Anspruche,  dadurch  gekennzeichnet,  dal3  40  6. 
die  Detonatorschaltungen  (13)  eingerichtet  sind, 
zwei  Signalarten  zu  empfangen,  eine  Signalart,  bei 
der  die  Steuereinheit  (11)  jede  Detonatorschaltung 
(13)  durch  den  Identifikationscode  anwendbar  auf  7. 
diese  Schaltung  (13)  adressiert  und  der  Identifika-  45 
tionscode  mit  Signalen  folgt,  die  nur  durch  diese 
Detonatorschaltung  (13)  empfangen  werden,  eine 
zweite  Signalart,  die  ein  Signal  ist,  welches  iiber  die 
Detonatoridentifikationscodes  lauft  oder  diese  an- 
derweitig  umgeht,  urn  ein  "Ziind"-  oder  "Fehler"-Si-  so  8. 
gnal  alien  Detonatorschaltungen  (14,  14a,  14b)  zu 
gewahren. 

Revendications  55  9. 
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ou  sur  le  dispositif  portable  (15),  a  partir  duquel  ce 
code  d'identification  est  transferable  sur  I'unite  de 
commande  (11). 

10.  Circuit  de  mise  a  feu  de  detonateur  selon  la  reven-  s 
dication  8,  caracterise  en  ce  que  I'etiquette  (18) 
peut  etre  lue  de  facon  electronique  par  le  dispositif 
portable. 

11.  Circuit  demise  a  feu  de  detonateur  selon  I'une  quel-  10 
conque  des  revendications  precedentes,  caracteri- 
se  en  ce  que  les  informations  transmises  du  dispo- 
sitif  portable  (15)  a  I'unite  de  commande  (11)  sont 
stockees  electroniquement  dans  I'unite  de  com- 
mande  (11).  is 

12.  Circuit  demise  a  feu  de  detonateur  selon  I'une  quel- 
conque  des  revendications  2  a  11,  caracterise  en 
ce  que  le  dispositif  portable  (15)  est  concu  pour  re- 
cevoir  et  stocker  un  code  d'identification  de  circuit  20 
de  detonateur  et  des  informations  supplementaires 
concernant  ce  circuit  de  detonateur  (13),  et  com- 
prenant  des  informations  concernant  la  localisation 
du  circuit  de  detonateur  (13)  identifie  dans  I'agen- 
cement  d'explosion  a  chocs  multiples  et  le  retard  25 
avec  lequel,  suite  a  un  signal  de  mise  a  feu,  le  de- 
tonateur/les  detonateurs  (14,  14a  et  14b)  qui  fait/ 
font  partie  du  circuit  de  detonation  (1  3)  est/sont  cen- 
ses  exploser. 

30 
13.  Circuit  demise  a  feu  de  detonateur  selon  I'une  quel- 

conque  des  revendications  7  a  12,  caracterise  en 
ce  que  les  etiquettes  d'identification  (18)  sont  mar- 
quees  avec  un  code  barre,  qui  peut  etre  lu  par  le 
dispositif  portable  (15).  35 

14.  Circuit  demise  a  feu  de  detonateur  selon  I'une  quel- 
conque  des  revendications  7  a  12,  caracterise  en 
ce  que  les  etiquettes  (18)  sont  marquees  avec  une 
forme  de  code  binaire  qui  peut  etre  lu  par  le  dispo-  40 
sitif  portable  (15). 

15.  Circuit  demise  a  feu  de  detonateur  selon  I'une  quel- 
conque  des  revendications  precedentes,  caracteri- 
se  en  ce  que  les  circuits  de  detonateurs  (13)  sont  45 
concus  pour  recevoir  deux  types  de  signaux,  un  ty- 
pe  de  signal  par  lequel  I'unite  de  commande  (11) 
adresse  chaque  circuit  de  detonateur  (1  3)  par  le  co- 
de  d'identification  propre  a  ce  circuit  (1  3)  et  fait  sui- 
vre  le  code  d'identification  par  des  signaux  destines  so 
a  n'etre  recus  que  par  ce  circuit  de  detonateur  (1  3), 
et  un  deuxieme  de  type  de  signal,  qui  est  un  signal 
qui  est  prioritaire  ou  qui  contourne,  d'une  autre  ma- 
niere,  les  codes  d'identification  de  detonateurs  pour 
envoyer  un  signal  de  "Mise  a  Feu"  ou  de  "Suspen-  55 
sion  d'Execution"  a  tous  les  circuits  de  detonateurs 
(14,  14a  et  14b). 
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